Using the concept of vulnerable populations, we examine how disparities in health may be exacerbated by populationapproach interventions.
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Using the concept of vulnerable populations, we examine how disparities in health may be exacerbated by populationapproach interventions.
We show, from an etiologic perspective, how life-course epidemiology, the concentration of risk factors, and the concept of fundamental causes of diseases may explain the differential capacity, throughout the risk-exposure distribution, to transform resources provided through population-approach interventions into health. From an intervention perspective, we argue that population-approach interventions may be compromised by inconsistencies between the social and cultural assumptions of public health practitioners and targeted groups.
We propose some intervention principles to mitigate the health disparities associated with population-approach interventions. ( show that these gains have not benefited everyone equally; inequalities in health seem to have increased, at least for some health outcomes. [2] [3] [4] This unexpected consequence is particularly troublesome in the case of population-level interventions, which seek to improve the health of the entire population. We distinguish between 3 intervention approaches: the populations-at-risk approach, based on Lalonde's notion of the health field 5 ; Rose's population approach, 6 which addresses the conditions shaping the distribution of individual risk in a population; and a vulnerable population approach that addresses the conditions that put social groups "at risk of risks"-that is, risks that generate exposure to other risks. By shifting the focus to whole populations, populationlevel interventions, which are based on Geoffrey Rose's population approach, represented an advancement over a populationat-risk approach. We propose, however, that interventions based on population approaches are not free from criticism and may have led to unintended exacerbations of health disparities. Using the concept of vulnerable populations, we attempt to explain how this can be so. We begin by reviewing the notion of "populations at risk" and its relationship to Rose's population approach and then proceed with a critique of Rose's approach based on the notion of vulnerable populations. We conclude by suggesting that interventions addressing the needs of vulnerable populations should be used as a complement to population approaches.
LALONDE'S NOTION OF "POPULATIONS AT RISK"
The Lalonde Report, 5 It is important to note that according to Lalonde, populations at risk are composed of individuals who all showed an elevated risk for some specific disease. This segment of the population is now often referred to as the upper end of the risk distribution. Since the 1970s, however, several critiques have been launched at Lalonde's "populations-atrisk" approach. First, his profile of populations at risk was based on risk factors rooted in behaviors that he considered selfimposed, individual-level lifestyle choices. It was argued by others that the creation of targeted populations based on these criteria lead to victim blaming, thereby potentially stigmatizing these populations. 8 In a second critique of the populations-at-risk approach, Syme noted that although interventions based on this approach  GOVERNMENT, POLITICS, AND LAW  Note. Arrows indicate where the lines of the distribution would be after a population-level approach. Gaps in initiation rates among educational groups may be because of regarding smoking comprehensive information campaigns that were most effective among individuals with higher levels of education.
might well diminish the risk profiles of those targeted by the intervention, the distribution of newly emerging risk in society remains unaffected by the intervention because it does not target change at the level of the societal forces that induce people to engage in high-risk behaviors in the first place. 9 The persistence of these forces allows the conditions for new people to enter the at-risk population to replace those who have modified their high-risk behaviors. 10 Also, in his rebuttal to high-risk approaches, Rose argued that a focus on populations at risk addresses neither the conditions influencing incidence nor the shape of each population's distribution. Rose proposed a different strategy based on the conditions that lead to the distribution of individual risk in a given population, which is now known as the population approach.
ROSE'S POPULATION APPROACH
Rose's population approach was based on 2 important premises: the distribution of risk exposure in a population is shaped by contextual conditions 11 Note. Arrows depict the shifting of the curve after a population-level approach. Circles indcate where the variation in risk is most flagrant.
FIGURE 2-Illustration of a potential increase in the variation of risk following a population-approach intervention.
example, among many populations exposed to populationapproach interventions, there is an increase in the variation in the distribution of risk, where those who were formerly at lower exposure to risk derive more benefits from the interventions than those who were formerly at greater exposure to risk. This has been signaled of late in a growing literature on the social inequalities in smoking. 16, 17 As can be seen in Figure 2 , the main overall effect of risk reduction in such a situation may mask a differential intervention effect on risk modified by the initial level of risk exposure. Assuming that the underlying relationship between risk exposure and the probability of developing an adverse outcome is not affected by the intervention, such a situation is potentially a powerful generator of health inequalities. Although we are well aware that Rose did not target inequalities in health in his strategy, we offer what we feel is a necessary complementary position to alleviate some of the unintended consequences of this approach on inequalities in health.
THE NOTION OF VULNERABLE POPULATIONS
One of the major shortcomings of Rose's approach is that it does not address the underlying mechanisms that lead to different distributions of risk exposure between socially defined groups within populations. Rose rejected Lalonde's notion of the at-risk group as the primary target for public health interventions. We contend, however, that a focus on vulnerable populations is complementary to a population approach and necessary for addressing social inequalities in health.
The notion of vulnerable populations differs from that of populations at risk. A population at risk is defined by a higher measured exposure to a specific risk factor. All individuals in a population at risk show a higher risk exposure. A vulnerable population is a subgroup or subpopulation who, because of shared social characteristics, is at higher risk of risks. The notion of vulnerable populations refers to groups who, because of their position in the social strata, are commonly exposed to contextual conditions that distinguish them from the rest of the population. As a consequence, a vulnerable population's distribution of risk exposure has a higher mean than that of the rest of the population.
Although they partly overlap, vulnerable populations are different from populations at risk ( Table 2 ). The former are defined by shared social characteristics, whereas the latter are characterized by a homogeneously high level of exposure to a single risk factor. The distinction between exposure to single biologically based risk factors and sharing social characteristics is key. Virtually all of the examples used by Rose to illustrate his population approach were based on risk factors for chronic disease that he explained as being largely caused by biological, genetic, or environmental factors.
What we refer to as vulnerable populations, on the other hand, are populations that share social characteristics that put them at higher risk of risks. In Canada, for example, those vulnerable populations whose mean distributions of risk exposure are significantly higher than those of the general population are people of aboriginal descent, those with an income lower than the poverty threshold, and those who have not completed secondary education. 18 Although on average people of aboriginal descent show a higher exposure to many risk factors, not everyone in this vulnerable group belongs to the high-risk population for any one risk factor. The unintended adverse consequence for vulnerable populations of applying Rose's approach is because of, we believe, a lack of attention to what has been referred to as the "fundamental cause." According to Link and Phelan, 19, 20 risk factors and their accumulation are the expression of fundamental causes linked to one's position in the social structure. These "causes" are the risks that generate exposure to other risks (e.g., low socioeconomic position, being of aboriginal descent, having a low level of education, etc.). We argue that the fundamental cause mechanism works  GOVERNMENT, POLITICS, AND LAW  The critiques directed at the populations-at-risk approach are empirically documented. The critique listed for the population approach is currently being researched, and those associated with vulnerable populations are speculative.
through 2 correlated pathways, the first of which relates to the life course. Kuh et al. 21 showed that a person's position in a health indicator distribution is the result of all previous experiences, including those that may not be directly related to health. Thus, for instance, not only are children who live in poor families at higher risk of conditions such as uncontrolled asthma (because of differential levels of medical care received as well as differentials in compliance), but the cumulative effect of poor health from childhood into adulthood seems to be higher for people from lower-income families. 22, 23 By not considering the life trajectory of risk exposure, Rose's approach is blind to the crucial effect of the life course. The life course tells us that an individual's position in a distribution is the end product of a life trajectory. Therefore, shifting a distribution implies curbing as many life trajectories as there are individuals in the distribution. There is no reason to assume that curbing individual adverse life trajectories is the same as shifting individual positions in a risk exposure distribution.
The second pathway relates to the concentration of risk. Moderate correlations between several risk factor exposures in the general population may mask highly differentiated experiences in specific subpopulations. Indeed, exposure to multiple risk factors and a greater number of comorbidities are more frequent in some vulnerable populations (e.g., populations with low socioeconomic positions, aboriginal peoples, etc.). By focusing on single risk factors, Rose's approach cannot account for multiple risk exposure. Vulnerable populations, we argue, are those who concentrate numerous risk factors throughout their life course because of shared fundamental causes associated with their position in the social structure.
Population-approach interventions themselves seem to have abetted the augmentation of social inequalities in health through their unintended effect of concentrating risk in vulnerable populations. It appears from empirical observations that individuals from vulnerable populations are the least able to positively respond to population-approach interventions. This "inverse care law" states that those with the most resources at hand to adapt to new situations will be the first to derive maximum benefits from population-approach interventions. 14, 20 Population-approach interventions may also have unfortunate effects on vulnerable populations because of incongruities in social and cultural assumptions between public health practitioners and targeted groups. [24] [25] [26] There is a growing disconnect, for example, between the assumptions that tobacco control practitioners take as selfevident (e.g., the preeminent importance of health, the value of knowledge as a determinant of health) 27 and how smokers view their smoking and their health. A recent article by Bottoroff et al., 28 for instance, explores the important role that smoking plays in reinforcing dominant ideals of masculinity for men, particularly those becoming first-time fathers.
CONCLUSION
We have explored the pathways through which the laudable public health objectives of improving the health of the overall population may lead to increasing health disparities between various social groups. That the objective of improving population health may not necessarily be compatible with the objective of reducing health disparities is becoming acknowledged in an increasing number of health policies. 29 There remains the question of what a vulnerable population approach to intervention should look like. Although an authoritative answer is clearly outside the scope of this essay, a tentative answer would identify 2 characteristics for vulnerable population interventions. The first is that such interventions must be based on intersectoral approaches. Fundamental causes that create vulnerability are rooted in everyday life, and their alleviation lies mostly outside of the health sector (the prevention of illiteracy is one case in point). In such cases, the role of the health sector is not so much to invest directly in the transformation of social determinants as to take a leadership role and "engage with other sectors in health disparities' reduction." 29 The second characteristic is that such interventions should be participatory. Given that one of our critiques of population approaches is that the targeted populations often have different concerns than those of public health promoters, an essential attribute of a vulnerable population approach would be its inclusion of members of vulnerable populations in the articulation of the problem and the development of the program and its evaluation. This is not to say that the vulnerable population approach should be the only one to involve the participation of populations, but it emphasizes that participation is a key intervention feature of this approach. 33 Finally, no intervention approach can singly fulfill all public health goals. The more we intervene in the name of the public's health, the more we learn about the positive and adverse effects of our strategies. A vulnerable population approach to public health is no exception, and it is likely to produce unintended effects. We can only speculate about such adverse effects, as shown in Table 2 . We believe, however, that the notion of vulnerability, as distinct from that of being at risk, offers a useful framework to address the question of health inequalities.
